Thoracic epidural analgesia is a common method of pain relief for major thoracic and abdominal surgery. Numerous complications may occur, including temporary or permanent neurological injury 1 . A rare and potentially lifethreatening complication of thoracic epidural analgesia is pleural puncture by the needle or the catheter. Such a case is presented and pleural puncture in association with attempted thoracic epidural catheter placement is discussed.
CASE HISTORY
A sixty-one year-old-woman was admitted with a one-month history of dyspepsia, vomiting and anorexia. Gastroscopy demonstrated a large infiltrating carcinoma of the stomach, confirmed by histology. She was accepted for surgery on the basis of palliation due to increasing intractable symptomatology and gave consent for general anaesthesia and thoracic epidural analgesia for postoperative pain relief. She was placed, awake, in the left lateral position for placement of the epidural catheter and the skin was prepared and draped aseptically. Lignocaine 1% was used for skin and subcutaneous infiltration and one of the authors (RKSW) made a right paramedian approach at the T9-T10 level using an 18 gauge Tuohy needle. Loss-of-resistance to air was felt at a depth of seven centimetres. The epidural catheter threaded easily and six centimetres of catheter was left in the epidural space, with the remainder taped to the skin. At this point of time the patient sat up, complaining of chest pain and discomfort with belching. These symptoms were similar to those encountered previously with her disease, however they failed to resolve over the next ten minutes, so general anaesthesia was induced. Three millilitres of 0.5% bupivacaine with 1:200,000 adrenaline was instilled via the catheter, leading to a significant decrease in blood pressure. After the abdominal incision a further 4 ml of 0.5% bupivacaine with adrenaline and 50 µg of fentanyl was instilled. This also reduced the blood pressure, which seemed to confirm correct placement of the catheter.
On extension of the abdominal wound into the left chest through the 8th rib the epidural catheter was found to lie in the left pleural cavity with the eight centimetre mark just visible inside the left chest wall ( Figure 1 ).
Because all clinical indications pointed to effective analgesia, the catheter was left in situ to be used as an interpleural catheter and an infusion of bupivacaine and fentanyl was started. After surgery the patient was transferred to the Intensive Care Unit. On waking her analgesia was unsatisfactory, so she was re-sedated and a midline approach at T10 undertaken for a second placement of a thoracic epidural catheter. Analgesia subsequently proved to be satisfactory and the patient experienced six pain-free days prior to cessation of epidural analgesia.
DISCUSSION
Migration or inadvertent placement of a thoracic epidural catheter into the chest cavity is a rare and potentially disastrous complication of insertion. Only three cases of pleural puncture have been reported in the English language literature [2] [3] [4] . A further two closely related cases are also reported, notably one case of transthoracic migration of the catheter without perforation of the pleura 5 and another of pneumothorax associated with a thoracic subarachnoid block 6 ( Table 1 ).
The first reported case of pleural puncture was by Koch and Nielsen in 1986 2 . They described a case in which a sixty-one-year-old male with scoliosis underwent thoracic epidural catheter insertion for exploratory thoracotomy. On opening the chest the catheter tip was found in the right pleural space. The patient was asymptomatic and the catheter was removed with no ill effect.
Shime and co-workers reported the next case in 1991 in which a thoracic epidural was used for a right thoracotomy 5 . On opening the chest the catheter was found lying with the intercostal vessels, but had not perforated the pleura. The patient was again asymptomatic. Shime refers to the possibility that a Tuohy needle may track across the midline, thus putting the contralateral intervertebral foramen, and hence pleura, in closer proximity to the end of the Tuohy needle.
In 1994, Iida and colleagues described a case of a haemothorax and pneumothorax after insertion of a thoracic epidural catheter for cholecystectomy in a 56-year-old woman 3 . The epidural catheter, they believed, had punctured the visceral pleura and intercostal vessels. In this case the patient was symptomatic with shortness of breath commencing two hours postoperatively. The complication was diagnosed by chest X-ray and was treated by tube thoracostomy.
Also in 1994, Patt and colleagues described a case of a pneumothorax they believed was secondary to attempted dural puncture for thoracic subarachnoid neurolysis 6 . They mention the similarity of their procedure to thoracic epidural insertion and advise caution in both.
In 1998 Zaugg and co-workers reported pleural puncture in a seventy-three-year-old woman undergoing a right thoracoscopic lung biopsy 4 . On entering the chest cavity the thoracic epidural catheter was clearly seen protruding into the pleural cavity. Although the patient was asymptomatic, these authors pointed out that, had the catheter travelled through the contralateral (left) side, the consequences might have been far more serious. They considered that this complication is underreported. Our patient underwent a thoracic epidural catheter insertion for a palliative gastrectomy using a thoracoabdominal approach. Circulatory changes during anaesthesia were compatible with a correctly located catheter. In hindsight, we believe her complaint of pain and discomfort after insertion was directly related but was confused with similar symptomatology due to her disease. Fortunately, the pleural puncture was on the operative side and a pneumothorax would have been decompressed by wound opening.
There is a discrepancy between the assumed depth of the epidural space (7 cm), the amount of catheter left in the epidural space (6 cm) and the length of catheter observed in the pleural cavity (8 cm), if the entry to the epidural space was ipsilateral to skin penetration. Such an arrangement would leave only 5 cm of catheter to traverse the distance from pleura to skin unless the catheter had migrated further after insertion. Catheter markings at the skin were not noted at the time of removal of the first catheter.
Another explanation of course, is that the Tuohy needle itself, by traversing the midline, punctured the pleura and the catheter was threaded directly into the pleural cavity. This would also explain the assumed discrepancy in the catheter lengths.
In all the cases previously reported, transforaminal escape or direct interpleural placement of the epidural catheter resulted in inadequate analgesia and could have led to a pneumothorax. Transforaminal escape of epidural catheters is reported in the literature as one of the main causes of failed epidurals. Hehre and his colleagues state that in two thirds of "failed epidurals" the catheter had gone through the intervertebral foramen 7 . Sanchez et al reported that six of ninety (6.6%) lumbar epidural catheters had passed out of the epidural space 8 . Halpenny et al described this during a right-sided radical nephrectomy for carcinoma 9 , in which the lumbar epidural catheter was visualized in the paravertebral tissues after mobilization of the kidney.
Such cases reinforce the fact that the epidural space is not closed and communicates, in the case of the thoracic epidural space, with the chest cavity. Misplacement of a thoracic epidural catheter can therefore lead to potentially life-threatening respiratory complications such as pneumothorax, tension pneumothorax and haemothorax, particularly if a thoracotomy is subsequently performed on the contralateral side. This should be borne in mind when deciding what approach to use for thoracic epidural catheter insertion. In our opinion performing the procedure on an awake patient is prudent, as is assessing the efficacy of the procedure prior to general anaesthesia. We also consider that when thoracic epidural analgesia "fails", with no unilateral distribution, misplacement must be considered. If chest symptoms occur pleural puncture should be included in the differential diagnosis and treated appropriately.
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